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Chapter 1
INTRODUCTION

Introduction

House Resolution No. 376, H.D. 2 (see Appendix A), was adopied by the House of
Representatives during the 19394 Regular Session of the Legistature. H.R. No. 376, H.D. 2,
requests the Legislative Reference Bureau to determine the feasibility of requiring local "take
out" food service establishments to utilize biodegradabie or recycled-content materials to
package all fast food items manufactured and soid in Mawaii. The resolution also reguests
the Bureau to examine the laws in the states of New York and Washington to "determine the
extent to which biodegradable and recycled packaging has been studied or placed in use in
those states”. The Bureau is further directed 10 "specify the means by which sach
biodegradable packaging material.. . will degrade, and the type of facility that will promote or
hinder degradation”.

Testimony in support of H.R. No. 376, H.D. 1, was presented to the House Committes
on Energy and Environmental Protection by the state Department of Transportation and
several local private business organizations.

Alsc presenting testimony was the state Department of Health. While the testimony
fully supported the general idea of reducing litter in Hawaii, the department, nonetheless

warned that:

Biodegradable products do noit reduce litter. In fact, they may
increase litter by encouraging some people to think that it is
okay to toss their trash because it will degrade.!

The department aiso cautioned that use of biodegradable packaging in Hawail couid
prove {0 be counterproductive to other solid waste management efforts such as recycling:

Packaging manufactured from biodegradable plasties is only
marginally bicdegradable and nonrecyclable, In fact, a single
item made from biocdegradable plastic can contaminate an entire
bateh of recyclable piasties, causing increased costs to the
recycling process.?

Testimony was also presented by Jim Haollyar of the University of Hawaii Department
of Agricultural Resource Economics. Mr. Hollyer noted that aithough considerable research
has been conducted on biodegradable technology, the cost of using biodegradable materiais
continuas to be “relatively high”.3 According to the testimony, the price of plastics designed
to "degrade” averages arocund $2 to $3 per pound, compared to about 50 cents per pound for
cetrochemical resins.®  Mr. Hollyer alsc noted that most of the bicdegradable products
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develcped thus far are "not yet commercially available” and cautioned that the resolution
"may be ahead of its time".5

H.R. No. 378, H.D. 1, was passed by the committeg in an amendad form, and was
adopted by the House of Representatives on April 18, 1894 as H.R. No. 376, H.D. 2.

Summary of Problems and Issues ldentified in H.R. No. 376, H.D. 2

H.R. No. 376, H.D. 2, identifies six basic concerns associated with "take-out” food
packaging in Hawaii. The concerns identified below were taken directly from the text of the
resolution and were utilized to direct the focus of the issues explored in this report.

(N Disposable "take-out™ food containers are becoming a "serious contributor to
the problem of solid waste" in Hawaii.

(2) Take-out food containers are "nonrenewable resources” and are "made of
materials that are not readily recyclabie”.

{3) Fast food containers, when incinerated, emit "toxic by-products such as
chiorofiucrocarbons (CFCs)".

4} These containers "create litter on Hawaii's roads and highways".

{5) "Even when properly disposed (fast food containers) contribute 1o the
premature filling of iandfilis™.

(6) ftems in take-out lunches "which are purely decorative, such as plastic i
leaves”, adds to the "waste and litter problem”.

Report Overview

While the focd service industry has made impressive progress in areas such as source
raduction, recycling, and product substitution over the past decade, concern over the effects
of food packaging waste on the envirenment continues 1o present a public relations problem
for the industry. The abundance of fast food packaging litter on the streets and in the parks
of cities across the country creates the impression of a problem that is beyond control.

Among the issues generating the most public concern is the fast food industry’s heavy
use of plastic packaging materials. Strength, inertness, and durability--properties that make
plastics so reliable in scores of packaging and manufacturing applications, also work to
ensure their persistence in the environment. Recyclability and degradability--properties never
before regarded as particularly relevant to the primary applications of plastics in packaging,
have moved to the forefront of concern for manufacturars, indeed, recent packaging industry
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surveys indicate that consumers are increasingly basing their purchasing decisions on factors
such as environmentaily-oriented packaging and product designs.® Packaging designs that
appear wasteful or harmful to the environment have become commercial as well as political
liabilities for the distributors of such products. "Green marketing” has become a highly
effective marketing approach for the manufacturers of products of every description and
variety, and the growing demand for "environmentally-sensitive” packaging materials has
given rise to a broad new area of research for packaging designers and engineers.
Packaging manutfacturers are desperately searching for new packaging ideas to capitalize on
the demand of consumers--inciuding the idea of using materials engineered to deteriorate
without a trace upon disposal. At the same time, however, companies musi contend with the
unsettiing idea--not to mention the possible health implications--of using "garbage" to
manufacture materials intended to protect the guality of food items preparsed for human
consumption. While the search for aliernatives has resulted in the development of a number
of new producis, the effort has also been fraught with gimmickery and failure.
"Environmental issues” according to the chairman of the American Management
Association’s Council on Packaging, "will without question, remain the greatest packaging
chaillenge during this decade" 7

This report has been divided into six chapters. Chapter two examines the role played
by fast food packaging in contributing to the probiems of litter and solid waste generation.
Chapter three reviews the history of food packaging and provides a background on the use of
plastics in food packaging. Chapter four examines the progress of biodegradable and
recycled-content food packaging technology as well as the federal Food and Drug
Administration's role in approving the use of any new food packaging material. Chapter five
reviews the laws of New York and Washingion and presents an overview of the voluniary
programs administered by several of the country's leading food service organizations.
Chapter six reports the findings and recommendations of the Bureau.

ENDNOTES

1. Testimony of John C. Lewin, M.D., Director of Health. before the House Committee on Energy and
Environmental Protection. Aprii 6, 1894, p. 1.

2. bid., p. 2.
3 Taestimony of Jim Hollyer. Department of Agriculturat and Resource Economics, College of Tropical

Agricuture and Human Resources, University of Hawai, before the House Committee on Energy and
Environmental Protection, Aprii 6, 1984, p. 1.

4, Ibid.
5. ibid.. p. 2.

G Cart C. Hein i, Management Review, November 1993, vol 82, issug 11, p. 55,
7o g,



Chapter 2

FAST FOOD PACKAGING AS A COMPONENT
OF LITTER AND THE SOLID WASTE STREAM

Introduction

H.R. No. 376, H.D. 2, targets one particular constituent of the solid waste stream for
analysis in this report, namely, fast food packaging waste. Although fast food packaging
waste is a highly visible form of solid waste, the municipai solid waste stream is obviousiy
made up of a large number of separate and uniguely problematic components. In this regard,
it is crifical that a clear working definition of fast food packaging waste be established at this
stage of the report. This chapter establishes such a definition and examines the role of fast
food packaging waste in contributing to the problems of litter and municipal solid waste
generation in Hawaii.

Establishing a Definition for "Fast Food Packaging Waste”

According to the United States Environmental Protection Agency, "containers and
packages” represent approximately one-third of the wastes found in the municipal solid waste
stream of the United States. Wastes in this category include the packaging wastes from all
packaged gocds purchased by consumers--including food and nonfood items. Nenfood
packaging refers to the packaging materials used to package the diverse array of nonfoad
products purchased by residential, commercial, and industrial consumers. Food packaging
refars to the materials used to package products intended for human consumption, including
food items sold at the supermarket and items prepared at fast food restaurants. Packaged
food items sold at the market include preducts such as frozen foods, canned goods, bottled
goods, meats and poultry, and numerous other products. Fast fcod generally refers to those
food items that are prepared and packaged at "take out” restaurants. Fast food packaging
usually comes into direct contact with the food item and is usually designed to function as a
serving device and a carrying container. The basic purpose of the carrying container is to
insulate the food item during transport. Most fast food packaging materials are designed to
add little or no cost to the food item being soid.

The following list identifies some of the most common packaging devices used by
restaurants, drive-insg, and delicatessens to serve fast focds in Hawali. These devices and
how they reiate to the probiems, issues, and guestions raised in the resolution will be the
primary focus of this study.

Fast food serving devices: Styrofcam lunch plates with hinged or snap-on covers,
paper lunch plates with hinged cardboard carrying boxes, plastic rectangular bento
containers with hinged or snap-on covers, plastic or styrofoam soup/stew bowis with
snap-on covers; paper or foll hamburger/deli sandwich/hot dog/burrito wrappers; and
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miscelianeous plastic, styrofcam, or paper containers for salads, french fries, dessarts,
condiments, and other items.

Fast food beverage containers: Waxed, laminated paper or plastic cold drink cups
with caps; styrofoam hot drink cups with caps; aluminum cans; and glass bottles.

Fast food utensils: Plastic forks, spoons, and knives; wooden chopsticks; plastic or
paper straws: paper napkins.

Carrying devices: Plastic or paper bags; cardboard soft drink carrying trays.

Packaging as a Constituent of Municipal Solid Waste

As noted in the previous section, the municipal solid waste stream is composed of
many diversa components. While fast food packaging waste is a highly visible component of
the waste stream, studies have indicated that the actual amount of waste generated by the
food service industry in the United States may not be as overwhelming as it seems.
Althcugh the statistic is difficult to verify, one study estimates that the wastes generated by
the fast food industry represent only one-quarter-of-one percent (0.25 percent) of all of the
sclid wastes generated in the United States.!

Studies focusing exclusively on this particular constituent of the waste stream are
extremely rare. Aside from the statistic cited above, studies typically focus on the broader
issues involved in municipal solid waste management. Studies performed by organizations
such as the United States Environmental Protection Agency typically analyze the waste
stream in terms of the broad categories of materials involved--such as glass, metals, paper,
and plastics.

Exhibit 2-1 provides a breakdown of municipal solid wastes in the United States in
terms of weight. Note that the categories entitled "paper and paperboard” and "plastics”
make up nearly half of ail solid wastes by weight in the United States. It is important to
emphasize, however, that the sources of these wastes include a wide assortment of products
inciuding newspapers, durable plastic goods, and other paper and plastic products.

It is estimated that packaging materials (including food and nonfood packaging
materials) account for approximately one-third of all municipal wastes gererated in the United
States by volume.2 The percentages of packaging materials in the waste stream by weight in
1986 were: 14.5 percent paper, 7.6 percent glass, 4 percent plastic, 2 percent steel, and 1
percant aluminum.3
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Exhibit 2-1
Materials generated in Municipal

Waste by Weight, in 1990

Paper 37.5%
73.3 million tons

Yard Waste 17.9%

35.0 million tons

Other 8.3%
\ 16.3 million tons
Glass 6.7%
13.2 million tens Food 6.7%
13.2 million tons

Metals 8.3%
Me Wood 6.3%
162 million tons Plastics 8.3% 0012.3 mi(ilien tons
16.2 million tons

Source: U.S. EPA, 1992
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It is estimated that up (o seventy percent of the packaging industry is geared toward
the production of food and beverage packaging.® It is therefore not unreasonable to suggest
that most of the packaging waste generated in the United States originates from packaging
involving food and beverages. Unfortunately, no estimates were available on the percentage
of packaging products made specifically for use and distribution in fast food applications.

Packaging as a Constituent of Litter in Hawail

Although litter is a form of solid waste, the materials generaily found in litter by no
means present a full and accurate profile of the materiais that make up the solid waste
stream. The term "litter” is generally used to refer o wastes discardad improperly. Because
fast food products such as soft drinks, hamburgers, and plate funches are frequently
consumed in areas where waste disposal laws are difficult to enforce, fast food packaging
materials often make their way into the waste stream as litter.

Exhibit 2-2 presents the results of a survey conducted by the state Litter Control
Office. As noted in the survey, items traditionally associated with fast food packaging (i.e.,
"Cups, Lids, Straws" and "Other Take out Food Packaging") make up a significant portion of
the litter profile on Maui and Oahu.

The amount of fast food litter on the streets tends to exaggerate the amount of fast
food wastes actually found in the solid waste stream. As noted earlier, aithough food
packaging is a very visibie form of litter, several studies claim that these wastes represent
less than one percant of ali the wastes generated in the country.
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Exhibit 2-2

Comparison of Maui and Oahu Litter Composition

Percentage of Visible Accumuiated Litter

Convenience Products & Packaging

Beer & Soft Drink Containers
Juice, Wine, Liguor Containers
Bottle Caps

Pull Tabs

Carriers, Cartons, Eic.

Cups, Lids, Straws

Candy, Gum, Snacks, fce Cream

Other Take Qut Food Packaging
Napkins, Tissue, Bags, Picnic

Cigarette, Matches, Tobacco

Toiletrigs, Clothing, Recreation...

SUBTOTAL

Other Products/Packaging
Newspaper, Magazines, Books
Advertising

Home Food Packaging
Vehicle Suppiies, Debris
Construction Material, Debris
Misc. Paper

Misc. Plastic

Misc. Metal, Foil

Other Wood, Trimmings, Misc.

SUBTOTAL

GRAND TOTAL

Source: Hawaii Litter:

Ali Sites
QOahu Maui Combined
6.6804 6.00% 6.60%
.81 .19 73
3.45 521 3.67
.25 1.88 45
1.31 11 1.18
12.50% 13.39% 12.61%
11.00% 7.20% 10.53%
16.12 8.19 15,14
3.89 4.03 3.9
13.78 10.91 13.41
44 77% 30.30%0 42 98%
5.509 5.03% 5.449%%
4.53 3.94 4.48
67.29% K2 67% 65.49%
2.96% .94% 2.71%
2.14 1.21 2.02
1.54 - 1.35
250 2.11 2.45
288 572 3.23
6.43 10.90 6.99
933 20.81 10.75
2.09 3.21 2.23
2.83 2.43 2.78
32.719% 47.33% 34 51%,
100.00% 100.00% 100.00%

1G93 Trends in Visible Litter on QOahu and

Mauil,

Daniel B. Syrek.
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ENDNOTES

Bill Leonard, HR Magazine. "Food Services Discard Throwaway image” March 1881, vol. 36, no. 3, p. 37.

Nancy Wolf and Ellen Feldman, Plastics America’'s Packaging Dilemma, 1991 Environmental Action
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ibid., p. 16.

Robert F. Testin and Peter J. Verganso, Food Review, "Food Packaging”. April-dune 1991, vol. 14, no. 2,
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Chapter 3
HISTORY OF FOOD PACKAGING AND PACKAGING MATERIALS

Introduction

To develop an understanding of the problems that may be caused by food packaging
waste in the enviroament, a basic understanding of the materials that make up food
packaging is necessary. This chapter reviews the history of food packaging in the United
States and provides a background on plastic--the most controversial material used in modern
packaging products.

Background on Food Packaging

Food packaging technoiogy has advanced considerably since mesolithic and neclithic
times when baskets of wovan grasses and vessels of clay were used to preserve food. ! Glass
jars and small bottles were aiready in use during Sumerian times, and by 155C B.C.,
glassmaking was an important industry in Egypt.? Tinplate technology, which enabled the
fabrication of metal canisters from thin sheets of lead, zinc, and copper, was developed in
1200 A.D.3 By the mid 1800s, tobacco, tea, and various medicinal goods were being sold by
manufacturers in sealed paper packages. The first cylindrical tinpiate can was designed in
1810, and the first method of extracting aluminum was developed in 18254 Packaging
technology, and the entire industrialized world in general, was revolutionized in 1868 when
John Wesley Hyatt mixed pyroxylin with camphor to create celiuloid--the first synthetically
developed plastic compound.S

Over the past century, improvements in food packaging provided the technology
necessary to transform the nation's local and regional food distribution system into a national
and giobal network. Perennial access {0 seasonal or otherwise perishable food items became
possible and the growing surplus of food supplies in the city centers of each region further
hastened the couniry's transition from a rural to an urban society.

Today, the packaging industry in the Uniled States (including food and nonfood
packaging) generates revenues of $70 billion per year.® Experts astimate that fifty-five to
seventy percent of packaging manufactured in the United States is for food and beverage
products.” The implications of a world without food packaging can be clearly illustrated by
contrasting the food spoilage rates of the developed nations of the world with those of the
Third World. In countries where food packaging s minimal or nonexistent, food losses of
thirty to fifty percent are not uncommon; whereas in the United States, packaged food losses
are less than three percent8 Food packaging serves as a barrier against the effects of
sunlight, moisture, dehydration, and temperature extremes and mitigates the damage and
contamination caused by pests and disease agents such as rodents, insects, and bacteria.
Modern food packages also enable manufacturers to promots their products and display basic

10
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consumer information such as nutritional datg, directions for use, and evidence of
aduiteration.

Although the amount of packaging waste discarded by consumers on a daily basis
promotes the impression of excessiveness in packaging design, packaging manufacturers
frequently point to the fact that packaging can actually reduce the amount of waste generated
by consumers:

Food packaging can reduce waste, For example, a pod of fresh peas
is 62 percent inedible. In order to get a pound of fresh peas,
about 2.6 pound of peas and pods would have to be purchased,
resulting in 1.6 pounds of discarded pods. However, buying 1
pound of frozen peas leaves the customer with only a i-ounce
plastic pouch to dispose of. The pods of frozen peas remain at
the food procecessor where they are turned 1into recgyclable by-
products such as animal feed. In New York City alone, consuming
packaged vegetables annually eliminates the need fo dispose cof
over 100,000 tons of fresh produce waste.9

According 10 packaging designers, the waste reduction benefits iltustrated in the
foregoing example can be applied to a wide range of other packaged goods as weil
Mevertheless, given the heightened focus piaced on issues affecting the environment,
packaging designs that seem excessive or appear 10 impact the environment in & negative
manner seidom escape the negative publicity of campaigns corganized by environmental
groups to pressure manufacturers into altering their designs. Two recent changes in
packaging design prompted by public pressure include the phase-out of the large plastic
container used to package and display compact disc recordings and the replacement of the
McDonald's clamshell with a quilted paper wrapper in response to concerns aver the
environmental sffects of styrofoam.

Although food packaging manufacturers rely on a wide variety of natural as well as
synthetic materials to manufacture their products, no other packaging material appears to
provoke more public concern than piastic. Plastic packaging materials have been identified
as the culprit behind problems ranging from wildlife endangerment to landfill inundation. To
develop an understanding of the problems that may be caused by plastics in the environment,
a basic understanding of the various typses of plastic used in packaging is necessary. The
following section provides a review of the plastic compounds mest frequently used as
components in food packaging.

Plastics in Packaging
The packaging industry (including food and nonfocd packaging) is the largest single

user of plastic resing in the United States 10 Annuat use of plastics by the packaging industry
i the United Sistes 18 estimated 10 excesd one-third of all plastic resing consumed. The uss

11
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of plastics in packaging increased from 6.7 billion pounds in 1974 to 12.4 billion pounds in
198411

Plastic packaging materials are composed of a wide array of resins and resin
combinations. Almost all plastic resins are synthesized from fossil fuels--either petroleum,
natural gas, or coal.'? Manufacturers refine. heat, and pressurize these fuels and combine
themn with catalysts to convert them into simple chemicals called monomers. Examples of
monomers include athylene, propylene, benzene, and tcluene. A wide range of chemicals
are used in the second stage of the process to combing the simple monomers into complex
molecules cailed polymers. Ethyieng is thereby converted into a resin calied polyethylene,
propylene becomes polypropylene, and styrene becomes polystyrene. Manufacturers control
the polymerization process and include a variety of additives to form a diverse array of resins
that exhibit very different characteristics and properties. 13

The Society of the Plastics Industry identifies forty-five basic "famities” of plastics,
each containing hundreds of variations.'® These families fall under two broad categories of
plastics--"thermoplastics” and "thermosets”. Thermoplastics (piastics that can be melted and
resolidified repeatedly) comprise 87 per cent of the plastics produced in the United States.
Plastics in this category can be recycled aithough thermoplastic resins may become
progressively degraded with each remeiting. Thermosets, on the other hand, are plastics that
change their characteristics when heatsd, and therefore, cannot be recycled. 1S

There are seven basic resin types in the category of thermoplastics, each with a
unique structure and use in the marketpiace. Plastics are used either in rigid form to create
bottles, jugs, and containers; or in the form of flexible films to create wraps, grocery bags,
and plastic sheets. The Society of the Plastics Industry has developed a universal recycling
code to identify the sevan basic resin types included in the category of thermopiastics (see
Exhibit 3-1).

Polyethylene Terephthalate (PET) is a tough and shalter resistant resin that is
generally used to develop products such as juice and soft drink bottles, detergent containers,
and botties for pharmaceutical products. PET is highly recyclable and is easiy converted into
products such as fiberfill, carpets, and nonfood containers. Currently, 25 percent of all PET
bottles and 24 percent of PET packages are recycled.®

12
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Exhibit 3-1
Plastic Recyeling by Number
"9 = PET (polyethylene terephthalate)
"% = HDPE (high-density polyethylene)
) = PVC (polyvinyl chloride)
) = LDPE (low-density polyethylene)
$59 = PP (polypropylene)
o = PS (polystyrene)

©'$ = Other (including multilayer)

13
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High density polyethylene (HDPE), a tough, flexibie, and translucent material, is the
most widely used resin in packaging. Products manufactured from HDPE include milk, water,
juice, and vinegar jugs; dairy product tubs; detergent and cosmetic containers; and
automotive product botties. HDPE is also used to manufacture several film products such as
trash bags and grocery sacks. HDPE film has the feel of paper and makes a crushing sound
when wrinkled. HDPE is recyclable and can be converted into products such as motor oil
containers and detergent bottles. 17

Polyvinyl chioride (PVC) is widely used in the development of products such as pipes,
plastic siding, gutters, luggage, auto parts, blister packages, shampoo botties, credit cards,
synthetic leather, and various films such as "saran” wrap. PVC is a strong and versatile resin
but can be very brittie unless treated with plasticizers. Most PVC products are durable items
that do not end up in the municipal waste stream. Recycled PVC can be made into products
such as drain pipes and vinyl siding. Currently, less than one percent of all PVC is
recycled.18

Low Density Polyethylene (LDPE) is a moisture-proof and inert resin that is used
mainly to manufacture garbage bags, grocery sacks, and coatings in plastic bottles. LDPE, in
contrast to HDPE, has a waxy feel and can be stretched considerably before tearing. LDPE
can also be used to manufacture rigid products such as squeeze bottles and milk jugs.
Recycled LDPE can be made into products such as trash bags.19

Polypropylene (PP) is a durable resin used mainly in the manufacture of preducts such
as battery cases, furniture, screw-on botile caps, and piastic strapping. PP is generally stiff
and is resistant to heat as well as chemicals. The rate of PP recycling has increased
dramatically in recent years. More than 95 percent of all battery cases are recycled.
Recycled PP can be used to manufacture battery casings, auto parts, and carpets.20

Polystyrene (PS), better known by its trade name "styrofcam”, is a brittie and rigid
resin with outstanding thermal properties. PS is used extensively for fast food packaging,
meat and poultry trays, hot cups, egg cartons, insulation, and yogurt cups. PS is also used to
produce rigid items such as cassetie tape cases, bottles, and disposable razor handles.
Recycled PS can be used to produce insulation, office equipment, and piastic trays.2' PS
products gained wide notoriety during the 1980s because of the foaming agent-
-chlorofluorocarbons (CFCs)--used in the production of PS materials. CFCs were widely used
in the production of PS products in the past. In 1988, howsver, manufacturers of PS food
service packaging agreed tc phase out the use of CFCs. Pentans, which does not deplete
stratospheric ozone, is now used as a substitute for CFCs.22

Plastics faliing under the category of "other” resins are mainly used for products such
as microwaveable serving dishes, juice boxes, snack bags, and squeezable bottles.

14
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Chapter 4

BIODEGRADABLE AND RECYCLED-CONTENT PACKAGING
AND THE ROLE OF THE
FOOD AND DRUG ADMINISTRATION

Introduction

One characteristic common to all thermoplastic resing is durability. While durabiiity is
stilt viewad as a beneficial property of plastic, the characteristic has also become one of the
industry's greatest liabilities. The intensity of the effort to create a resin that would somehow
deteriorate without a trace upon disposal directly responds 10 the public belief that such a
product can actually be developed. This chapter reviews the progress of research in the area
of biodegradable and recycled-content packaging. This chapter also examines the regulatory
process involved in the development of biodegradable and recycled-content packaging
materials.

Recycled Plastics and the Food and Drug Administration

Plastics can be recycled in many ways. First, excess plastic trim resuiting from the
manufacturing process can be recycled. The United States Environmental Protection Agency
has categorized this type of recycling as "1st degree” recycling.! In "2nd degree” recycling,
the plastic is physically reprocessed by grinding, washing, pelietizing, or flaking, then
remelted to form new containers.? In "3rd degree" recycling, the polymers are chemically
broken down into monormers or oligomers and are cleaned and used to regenerate new

polymers.3

While recycled plastic and paper materials are used extensively in nonfood packaging
products, their use in food packaging at this time is exiremely limited. As noted earlier,
because food packaging products come into close or direct contact with the edibie items
contained within, the precautions exercised in the manufacture of fced packaging products
are considerably higher than those exercised in the production of packaging materiais for
nonfood uses. The agency in charge of establishing and enforcing food safety standards
nationwide is the federal Food and Drug Administration (FDA).

Under the federal Food, Drug, and Cosmetic Act, the FDA is mandated tc ensure that
all products within its oversight are wholesome, safe, and effective.® Since the passage of the
Food Additive Amendment in 1958, the FDA alsc has had the authority to reguiate ali
materials that come into contact with food. Under the amendments, no focd additive
(inciuding the packaging that comes into contact with the food) may be marksted without a
regulation governing its use.®

Concerns over chemicals, toxins, flavors, odors, and other contaminants migrating
from the food wrapper into the food item arose iong before bicdegradable of recycled-content
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packaging materials were ever considered for use in food packaging. The FDA examines all
types of food packaging and monitors every stage of their use--whether the packaging is used
to transport the item from the food processor to the market or from the market {o the home;
and whether the product is intended to ensure the freshness of the item in the pantry or
enable its preparation in a microwava oven.8

Food wrappers and containers are often placed in direct contact with food items for
long pericds of time. Over time, certain food items may interact with these materials taking
on an odor ¢r flavor characteristic of the packaging material. in addition, contaminants may
migrate from the packaging to the food product--sometimes at levels considered unsafe. The
problem of migration is especially acute when the food item contains high levels of acid, fat,
or moisture. For example, contaminants from plastic packaging materials have been found ¢
migrate into meats, poultry, cheeses, and other goods.” This problem surfaced in 1990 when
an unusual odor was detected in a shipment of meat.8 Tests revealed the presence of
benzene (transferred from the packaging material to the raw meat) at fevels ranging from five
to eighteen parts per billion.9

The phenomena of chemical migration also works in reverse. The problem of "flavor
scalping” occurs when a package or a container absorbs the flavor of the food product
contained within.10 For example, certain plastic containers absorb the fiavor and smell of
products such as orange juice. The axchange may occur ¢ the extent where the tasie of the
product is noticeably altered or diluted. In addition, the container may retain the color and
smell of the product even after repeated attempts to flush out the contaminants. 11

Packaging manufacturers are required under federal reguiaticns to obtain the approval
of the FDA before any new material is incorporated into a food packaging product.’? 1t is the
responsibility of the manufacturer 1o explore the possibility that the packaging product may
expose the food item o any prohibited substance or contaminant. Materials that release
substances or contaminants that cause any iliness to humans or animals cannot be used in a
food packaging product.’3 After evaluating all data relating to safety and chemical migration,
the FDA develops a new reguiation for each new packaging materiai that is approved. The
ragulation identifies the material as an "indirect food additive™ and outlines the conditions for
its use. Under the law a "food additive” is defined as a substance that might reasonably be
expected to become a component of food through migration from packaging.'* Packaging
materials awarded "prior sanction” on the FDA's "Generally Recognized As Safe” (GRAS) list
do not require the approval of a separate regulation. FDA regulations that deal with indirect
food additives state that if any packaging material were found to impart any odor or taste
upon a food product, the product would be declared adulterated and would therefore be
subject to appropriate regulatory action. 1S

The law requires all food packaging manufacturers to abide by a general set of
guidelines, including but not limited to: following "Good Manufacturing Practices” principles;
yusing materials only in the amounts necessary; using materials of suitable purity, and
avoiding f‘ood adulteration.'®  Good Manufacturing Practices dictate that any material,
inciuding recycled materials, used in the manufacture of food contact products must be of
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suitable purity for its intended use. In essence, recycled materials used in food packaging
must be "substantially identical” to the corresponding virgin material authorized under federal
law.17 if the recycled feedstock contains a blend of plastic materials, each polymer, including
the blend, must be specifically approved for food contact use.'8

The suggestion that bicdegradable or recycied-content materials be used as
components in food packaging has opened a broad new area of regulatory concern for the
FDA. While the promoters of biodegradable or recycled-content food packaging progducts
paint to the environmental benefits promised by their products, the heaith implications of
these materials in food contact situatiorn remain unciear. With virgin materiais, the FDA
gvaluates safety by reviewing the starting ingredients and the possible byproducts of the
manufacturing process.'® Although quality and purity are easily ensured in the manufacturs
of virgin packaging materials, these standards may be difficult to guarantee when recycled
materials are involved--especially in the case of recycled paper and piastic. Recycled glass
and aluminum pose no problem because they are impermeable and the exireme temperatures
required to reprocess these materials are so high that most contaminants are driven off.20
Piastics, on the other hand, are permeable, and the possibility that a contaminant such as a
pesticide or motor oil might be absorbed and remain in the resin of a recycled container is a
distinct possibility.2? 1f the history of a plastic container in its "first life" is not wail known, the
purity of the reclaimed material cannot be assumed. If a contaminated plastic container
enters the manufacturing process, the contaminant could be dispersed throughout the entire
recycied resin stock. It is possibie that traces of a carcinogenic substance couid become a
part of the packaging and migrate into the food product at the point of contact.?2

Although promises of guideiines and regulations nave been made by the FDA for
several years, no formal procedures to reguiate the use of biodegradable materials in food
packaging products have been developed by the agency. One of the most controversial
questions is whether it is strictly necessary to secure the approval of the FDA for the use of
recycled piastics to package food. Aithough a rather extensive regulatory framework for the
use of virgin materials in food packaging already exists, the law is unclear with respect to the
use of recycled components in packaging.23 Currently, the law neither prohibits nor permits
the use of recycled materials in food packaging.24

While it is unclear whether formal authorization from the FDA is actually necessary,
many packaging manufacturers will not go to market with a new packaging product without
soliciting the blessing of the agency.?5 The procedure currently foliowed by the FDA to deal
with requests of this nature is an informal system known as the "no objection process".26
Unfortenately for manufacturers, there are no established time limits on the reviews
parformed by the FDA. A long FDA review may mean substantial delays in the refease of a
new packaging product on the market. The procedurs begins with the submittal of product
information and a petition by the manufacturer requesting an evaluation by the FDA. The
FDA evaluates the entire process, including the source of the feedstock and procedures such
as sorting, washing, and temperature conditions. [f the FDA finds no reason to prohibit the
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use of the recycled matlerials in the food packaging product, the agency will issue a "no
objection™ letter.27

Thus far, "nc objection” letiers have been issued by the FDA for a narrow selection of
food packaging products, including polystyrens egg cartons and polyethyiene berry baskets.?8
Researchers emphasize, however, that the FDA's decision to authorize the use of recycled
plastics for the aforementioned purposes was heavily influenced by the fact that most
consumers wash their fruits prior to consumption and the fact that eggs are equipped with a
naturai barrier to protect against c¢irect contamination.?? The FDA has also sanctioned the
use of recycled plastics in the manufacture of supermarket grocery bags. The FDA noted that
most foods placed in grocery bags at the supermarket are packaged individuaily, virtually
gliminating the change of contamination. The agency also noted that although items sugh as
fruits and fresh produce frequently come into direct contact with grocery bags, the period of
exposure is usually brief. The agency further noted that unpackaged items, such as fruits,
are usually washed prior to use.30

Biodegradable Packaging Materials

In the early 1990s, a group of archaeoiogists from the University of Arizona's Garbagse
Project began an excavation at the Fresh Kills landfil in Staten Island, New York.3' The
landfill, which began in 1948 as a public works project 1o fill up unusable marshiand, now
represents the largest operating municipal solid waste disposal site in the world.32 Sorting
through the garbage and debris retrieved from borings as deep as thirty-five feet, the crew
uncovered items such as hot degs, bread, grass clippings, and newspapers dating back 1o
1984 in "fairly well preserved” condition.33

The popular notion behind biodegradable plastics technology is that organic
substances, such as corn starch, incorporated into the material of the packaging product
would slowly enable microbes to break down the antire product into simpie molecules such as
carbon dioxide and water. The idea is that if plastics couid be broken down by microbes
{biodegradable} or by sunlight (photodegradable) they would present less of a problem to the
country’'s overflowing landfills and the environment. However, as research projecis such as
the Arizona Garbage Project have demonstrated, even the most degradable of products often
fail to deteriorate significantly in the anaeraobic conditions of modern landfilis.

One of the earliest ventures into the field of bicdegradable materiais marketing and
deveiocpment was undertaken by Mobil Chemical Company--the makers of Hefty Trash
Bags.34 After years of pressure from consumers 16 create a product that would cause less
harm to the environment, Mobil introduced a biodegradable version of its frash bag in 1889,
Consumers were enthusiastic at first and the garbage bags quickiy found a market. Each box
proclaimed that the trash bags wesre degradable if exposed to open air and sunlight. Mobil
claimed that a ferrous-oxide additive caused the bags to fall apart in the sunlight.3%
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Researchers have since determined, however, that over ninety percent of the materials
discarded in landfilis are entombed in areas below the surface--sssentiglly devoid of oxygen,
light, and moisture.36 Tests of the new product determined that even in the most ideal
conditions, the plastic merely weakened or broke into small pieces. In addition, the trash
bags did not degrade in seawater.3/

Within six months, the Environmental Defense Fund called for a naticnai boycott of the
bags and Minnesota Attorney General Hubert Humphrey I sued the company for faise
advertising.38 Shortly thereafter, five other states, including New York, joined the suit. The
Commissioner of Consumer Affairs for New York City accused the company of perpetrating
"green collar fraud”. By that time, Mobil removed all environmental claims from its product.39

The Wall Street Journal recently described the effort to manufacture bicdegradable
products as a "field littered with failures".40 Indeed, the technology has experienced several
setbacks in recent years. One major setback was the recent demise of Novon, a division of
Warner Lambert Company, whose products included biodegradable trash bags, golf tees, and
packing peanuts.4? In 1993, the Warner Lambert division was forced out of business after
spending over $60 million and holding most of the patents on bicdegradable technology.
Novon products were made through a mechanical process using corn starch and varicus
synthetic materials. A Rockfard, lilincis plant capable of manufacturing one hundred million
pounds of Novon products each year produced only a trickle because there was so little
demand. One of the reasons for the demise ¢f the company was the high cost of producing
the biodegradable materials. 42 Reports at the time indicated that most biodegradable
products, ranged in price from $2 to $3 per pound, compared to about 50 cents per pound for
products developed from ordinary plastic compounds.

Despite these and several other highly publicized failures, research into biodegradable
plastics continues for several very special niche markets. For exampie, the United States
Navy is interested in developing biodegradable packaging products because of the refuse
disposal problems faced by ships white out to sea for extended periods of time.43 The Navy
has approximately four years to comply with a United Nations treaty that bans the dumping of
plastics into the ocean. Several ocean trawling operations are also interested in developing
biodegradable fishing nets that, theoretically, would eventually disappear when they are
released or snagged on the ocean bottom.44

Currently, Ampacet Company, Dow Chemical, Plastigone, Poly-Tech Inc., and Dupont
claim to have engineered plastics that are photodegradable.*® Hobbs & Hopkins developed a
trash bag made compietely cut of celluicse which will degrade given adequate moisture and
oxygen. [Cl Americas has deveioped a polymer created from the byproducts of microbes
feeding on sugars. The price of the ICI polymer, however, ran as high as $9 per pound in
1991.46

According to most experts in the fieid, biodegradable plastics will not play a significant

role in solving the solild wasie management c¢risis.  The United States Envirgnmental
Protaction Agency said that bicdegradabls plastics do not reduce the volume or toxicity of
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solid waste 4 Biodegradable plastics do not degrade completely and becauss they are less
durable than their synthetic counterparts, more plastic s often used.*® In addition,
bicdegradable plastics also could derail efforts to encourage source reduction and prevent
fittering by giving the public the false impression that plastic disposal is no longer a problem.
Finally, biodegradabie plastics cannct be recycled. It is likely that an entirely separate
recycling process would have to be created to deal with plastics containing degradable
materials.4®

Only a few plastics have proven to be {ruly degradable; these piastics are extremely
expensive and are limited to specific uses such as surgical thread and roct coverings for tree
seedlings.50 Most experts consider the possibility of developing a safe, functional, cost-
effective, and truly bicdegradable packaging matarial in the near future to be extremely
remote.
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Chapter 5

BIODEGRADABLE AND RECYCLED-CONTENT
PACKAGING REQUIREMENTS IN
OTHER JURISDICTIONS

introduction

In light of the problems forecasted for near-capacity landfills across the country, state
and local legisliatures have lurched into action by creating a diverse and often contradictory
selection of standards aimed at reducing the fiow of wastes into the so0lid waste stream. The
absence of federal environmental standards for packaging materiais has contributed to the
piecemeal approach taken by state and local jurisdictions to address the problem. Needless
to say, the patchwork of inconsistent laws, standards, and regulations presents a difficult
situation for the distributors of all types of packaged products--especially those involved in the
distribution of products nationwide.

Waste reduction programs operating at the state and local level typically focus on
broad categories of wastes in the solid waste stream and establish incentives to promote their
reuse in beneficial applications such as composting, recycling, or garbage-to-energy
generation. Other programs attempt to establish markets for post-consumer wastes such as
plastic and glass by enccuraging their reuse in projects such as road and building
construction. Less typical are programs that ban the use of certain problematic materials in
the waste stream and mandate the use of "biodegradable” materials on the belief that such
materials would resolve the solid waste crisis.

As requested by the resolution, this chapter examines the biodegradabie packaging
requirements allegediy being enforced in the states of Washington and New York. This
chapter also provides a review of some of the voluntary waste reduction efforts being
implemented by several leading focd service organizations in the United States.

Suffolk County, New York

in 1988, the Suffolk County Legislature passed legislation prohibiting the use of piastic
carry-out containers, polystyrene clamshelis for hamburgers, styrofcam coffee cups, plastic
utensiis, and plastic grocery bags within the Long Isiand, New York county.! The ordinance,
which required all food containers to exhibit biodegradable properties, was heralded Dy
environmentalists, upon its approval, as a model for adoption nationwide.?

Enthusiasm over t